Randomization of cortical microtubules in root epidermal cells induces root hair initiation in lettuce (Lactuca sativa L.) seedlings.
Root hair formation is induced when lettuce seedlings are transferred from liquid medium at pH 6.0 to fresh medium at pH 4.0. If seedlings are transferred to pH 6.0, no root hairs are formed. We investigated the role of microtubules in this low pH-induced root hair initiation in lettuce. At the hair-forming zone in root epidermal cells, microtubules were perpendicular to the longitudinal axis of the cell just after pre-culture. This arrangement became disordered as early as 5 min after transfer to pH 4.0, and became random by 30 min later. At pH 4.0, the randomization extended to the entire hair-forming zone of seedlings; at pH 6.0, however, randomization did not occur and transverse microtubules were maintained. When seedlings at pH 6.0 were treated with microtubule-depolymerizing drugs, root hairs were formed. In contrast, when a microtubule-stabilizing drug, taxol, was added to the medium, no root hairs formed, even at pH 4.0. These results suggest that the transverse cortical microtubules inhibit root hair formation, and that their destruction is necessary for initiation. Furthermore, the microfilament-disrupting drugs cytochalasin B and latrunculin B inhibited root hair initiation, suggesting that actin filaments are necessary for root hair initiation.